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structural  formula: 

'(CAS  No.  82-44-0)'. 
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(  PCD  1 1  ) 


Reprography  Unit,  BIS,  New  Delhi,  India 


Dye  Intermediates  Sectional  Committee,  PCD  1 1 


FOREWORD 

This  Indian  Standard  (  First  Revision  )  was  adopted  by  the  Bureau  of  Indian  Standaads,  after  the 
draft  finalized  by  the  Dye  Intermediates  Sectional  Committee  had  been  approved  by  the  Petroleum, 
Coal  and  Related  Products  Divison  Council. 

1-Chloroanthraquinone  (  CUH7O2CI )  is  an  important  intermediate  used  in  the  manufacture  of  vat 
dyes.     It  is  represented  by  the  following  structural  formula: 


1-CHLOROANTHRAQUINONE 
(  Molecular  Mass  242  "65  ) 

This  standard  was  first  published  in  1974.  The  committee  responsible  for  the  preparation  of  this 
standard  decided  to  update  it  in  light  of  experience  gained.  In  this  version,  the  requirements  for 
assay  and  the  impurities  such  as  1,5-dichloroanthraquinone  and  1,8-dichloroanthraquinone  have 
been  stipulated.  The  requirement  for  melting  point  has  been  modified  and  oxygen  flask  method 
has  been  introduced  for  determination  of  organically  bound  chlorine. 


For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the 
final  value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in 
accordance  with  IS  2:  1960 'Rules  for  rounding  off  numerical  values  revised  )\  The  number  of 
significant  places  retained  in  the  rounded  off  valve  should  be  the  same  as  that  of  the  specified  value 
in  this  standard. 
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Indian  Standard 


1-CHLOROANTHRAQUINONE,  TECHNICAL 
SPECIFICATION 

(  First  Revision  ) 


1  SCOPE 

This  standard  prescribes  the  requirements  and  the 
methods  of  sampling  and  tests  for  1-chloroanthra- 
quinonc,  technical. 

2  REFERENCES 

The  following  Indian  Standards  are  necessary  adjuncts 
to  this  standard: 

IS  No.  Title 

915  :  1975         One-mark  volumetric  flasks  (  first 

revision  ) 
1070  :  1992       Reagent  grade  water  —  Specification 

( third  revision  ) 
1839  :  1961       Toluene,  reagent  grade 
2552 :  1989       Steel    drums    (    galvanized    and 

ungalvanizcd  )  (  third  revision  ) 
5299  :  1969       Methods  of  sampling  and  tests  for 

dye  intermediates 

3  REQUIREMENTS 

3.1  Description 

The  material  shall  be  in  the  form  of  light  yellow 
powder  and  shall  be  free  from  visible  impurities. 


3.2  The  material  shall  also  comply  with  the  require- 
ments given  in  Table  1 . 

4    PACKING  AND  MARKING 

4.1  Packing 

The  material  shall  be  packed  in  steel  drums  (see 
IS  :  2552  :  1989  )  lined  with  suitable  polyethylene  film 
or  as  agreed  to  between  the  purchaser  and  the  supplier. 

4.2  Marking 

4.2.1  Each  container  shall  be  securely  closed  and  shall 
bear  legibly  and  indelibly  the  following  information: 

a)  Name  of  the  material; 

b)  Indication  of  the  source  of  manufacture; 

c)  Batch  number,  if  any; 

d)  Net  mass  of  material;  and 

c)  Month  and  year  of  manufacture. 

4.2.2  Each  container  shall,  in  addition,  bear  the  mini- 
mum cautionary  notice  worded  as  under: 

"DANGER!  HAZARDOUS,  SOLID  AND 
VAPOUR  RAPIDLY  ABSORBED  THROUGH 
SKIN". 

4.2.3  The  containers  may  also  be  marked  with  the 
Standard  Mark. 


Table  1  Requirements  for  1-Chloroanthraquinone,  Technical 

(Clauses  3.2,  5.3.  land  6.1  ) 


SI 

No. 

Characteristic 

Requirement 

(1) 

(2) 

(3) 

i) 

Melting  range 

Shall  melt  within 

the  range  ofl  58° 

to  160°C 

«) 

Moisture  content,  percent 
by  mass.  Max 

0.5 

iii) 

Sulphated  ash  content,  percent 
by  mass,  Max 

0.5 

iv) 

Chlorine  content,  percent 
by  mass 

14.0  to  15.0 

v) 

Matter  insoluble  in  hot  toluene 
percent  by  mass.  Max 

1.0 

vi) 

Assay,  percent  by  mass, 
Min 

"\ 

vii) 

Impurities: 

a)  1,5-dichloroanthraquinone, 

b)  1 ,8-dichloroanthraquinone, 
by  mass,  Max 

and 
percent 

•/ 

Methods  of  Test, 

Rer  to 

(4) 

3  of  IS  5299  : 

1969 

9.3  of  IS  5299  : 

1969 

11.2  of  IS  5299 

:  1969 

Annex  A 

Annex  B 

Annex  C, 

D 
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5    SAMPLING 

5.1  Representative  samples  of  the  material  shall  be 
drawn  as  prescribed  in  3  of  IS  5299  :  1969. 

5.2  Number  of  Tests 

5.2.1  Test  for  the  determination  of  chlorine,  assay  and 
impurities  shall  be  conducted  on  each  of  the  individual 
samples. 

5.2.2  Tests  for  the  determination  of  the  remaining 
characteristics,  namely,  melting  point,  moisture  con- 
tent, sulphated  ash  and  matter  insoluble  in  hot  toluene 
shall  be  conducted  on  the  composite  sample. 

5.3  Criteria  for  Conformity 

5.3.1  For  declaring  the  conformity  of  the  lot  to  the 


requirements  of  this  specification,  all  test  results  on 
individual  sample  as  well  as  composite  sample  shall 
satisfy  the  relevant  requirements  given  in 
Table  1. 


6   TEST  METHODS 

6.1  Tests  shall  be  carried  out  according  to  the  methods 
prescribed  in  Annexes  and  IS  5299 :  1969,  as  indicated 
in  col  4  of  Table  1. 

6.2  Quality  of  Reagents  —  Unless  specified  other- 
wise, 'pure  chemicals'  and  distilled  water  (  see 
IS  1070  :  1992)  shall  be  employed  in  tests. 

NOTE  —  'I'ure  chemicals'  shall  mean  chemicals  thai  do  not 
contain  impurities  which  alfcet  the  results  of  analysis. 


ANNEX  A 
[Table  1, //cut  (iv)] 

DETERMINATION  OF  CHLORINE  BY  OXYGEN  FLASK  METHOD 


A-l  APPARATUS 

A- 1.1  Whatman  Filter  Paper  No.  44  —  sheet  for  the 
preparation  of  paper  packet. 

A-l. 2  Ignition  Flask 

Place  25  ml  distilled  water  in  a  clean  500  ml  quickfit 
flask,  add  5  ml  of  2  N  sodium  hydroxide  solution  and 
0  5  ml  100  volume  hydrogen  peroxide.  Pass  oxygen 
gas  from  02  gas  cylinder  for  5  minutes  to  replace  air 
from  the  flask  and  stopper  immediately.  Cover  the 
flask  with  wire  gauge  for  safety. 

A- 1.3  Wire  Gauze 

A- 1.4  Platinum  Wire 

A- 1.5  Beaker  —  500  ml  capacity. 

A-1.6  Gooeh  —  crucible. 

A-l. 7  Oven  —  capable  of  maintaining  temperature  at 
100°±5°C. 

A-2  REAGENTS 

A-2.1  Sodium  Hydroxide  Solutions  —  2  N. 

A-2.2  Hydrogen  Peroxide  —  100  volume. 

A-2.3  Sulphuric  Acid  —  2  N. 

A-2.4  Sodium  Bisulphite  —  2  percent  ( mlv ). 

A-2.5  Nitric  Acid  —  60  percent  (  mlv ). 

A-2.6  Silver  Nitrate  Solution  —  N/10  ( mlv ). 

A-3  PROCEDURE 

A-3.1  Weigh  accurately  by  difference  method  about 
0.04  g  to  0.05  g  of  sample  (  previously  sieved  and 
dried  )  in  a  paper  packet  of  Whatman  Filter  Paper  No. 
44  sheet  previously  folded  using  a  small  aluminium 


scoop.  Place  the  paper  packet  in  the  gauze  cup  attached 
to  platinum  wire  of  the  stopper,  keeping  the  end  of 
paper  strip  slightly  projected. 

A-3.2  Ignite  (he  tip  of  the  paper  packet.  When  it  just 
reaches  the  packet,  immediately  insert  it  into  the  flask 
and  hold  the  stopper  firmly.  Cover  the  flask  with  wire 
gauze  for  safety.  After  ignition  is  over,  tilt  the  flask 
upside  down  so  that  the  solution  sea  Is  the  tlask  from  in- 
side. Keep  the  flask  rightdown  for  15  minutes.  Inter- 
mittently shake  the  flask  vigorously  so  as  to  ensure 
complete  absorption  of  fumes.  Remove  the  stopper, 
wash  platinum  wire  and  gauze  quantitatively  with  few 
ml  of  distilled  water  into  the  flask.  The  solution  is 
ready  for  estimation. 

A-3.3  Chlorine  Estimation 

Transfer  the  solution  quantitatively  into  500  ml  beaker 
and  boil  for  5  minutes  to  remove  peroxide,  cool  and 
neutralize  with  2  N  sulphuric  acid  (  normally  5  ml  is 
required  ).  Then  add  10  ml  of  2  percent  sodium  bi- 
sulphite solution,  10  ml  of  60  percent  nitric  acid.  Boil 
to  expel  S02  gas.  Cool  and  filter  the  solution  through 
Buchncr  funnel  dressed  with  double  filter  paper  No.  1 

Transfer  the  filtered  solution  quantitatively  to  500  ml 
beaker  and  add  10  ml  of  N/10  AgNOr  Boil  to  coagu- 
late the  precipitates.  Cool  and  filter  through  previously 
weighed  Gooch  crucible.  Wash  the  precipitates  to 
make  it  acid  and  chloride  free.  Then  dry  at  100°  ±  5°C 
to  constant  mass. 

A-4  CALCULATION 

A-4.1  Chlorine  content,    m  X2A  74 
percent  by  mass  = 


where 


Mt 


A/j  =    mass  of  sample  taken,  and 
M    =    mass  of  precipitate  (  AgCI ). 


IS  7359  :  1992 


ANNEX  B 
[Table  I,  Item  (v)] 

DETERMINATION  OF  MATTER  INSOLUBLE  IN  HOT  TOLUENE 


B-l  APPARATUS 

B-l.l  Conical  Flask  —  500  ml. 

B-l. 2  Sintered  Glass  Crucible  —  G  4,  two  numbers. 

B-1.3  Reflux  Condenser 

B-2  REAGENT 

B-2.1  Toluene— Sec  IS  1839:  1961. 

B-3  PROCEDURE 

Weigh  accurately  about  I  g  of  the  sample  in  a  500  ml 
conical  flask  and  add  about  150  ml  of  toluene  to  the 
flask.  Reflux  for  about  30  minutes  using  a  water  con- 
denser. Filter  on  a  tared  sintered  glass  crucible.  Wash 


the  conical  flask,  two  to  three  times  with  hot  toluene 
and  transfer  the  washings  also  to  the  crucible.  Wash 
the  crucible  again  two  to  three  times  with  hot  toluene. 
Dry  the  sintered  glass  crucible  in  an  oven  at  100°  to 
110°C  for  four  hours.  Cool  the  crucible  to  room 
temperature  in  a  desiccator  and  weigh.  The  increase  in 
the  mass  of  the  crucible  is  the  mass  of  insolublcs. 


B-4  CALCINATION 

Matter  insoluble  in  toluene, 
percent  by  mass 


A/, 


x  100 


where 


Ml   =  mass  in  g  of  insolublcs  in  toluene,  and 
M2  =  mass  in  g  of  material  taken. 


ANNEX  C 
[  Table  1,  Items  (vi)  and  (vii)  ] 

DETERMINATION  OF  ASSAY  AND  IMPURITIES 


C-l  GENERAL 

Assay  and  impurities  like.  1,5-dichloroanthraquinonc 
and  1,8-dichloroanthraquinone  are  estimated  by  infra- 
red spectrophotometry  method. 


C-2  REAGENTS 

C-2.1  l-Chloroanthraquinone 

cent,  on  dry  basis  ). 


pure  (  100  per- 


C-2.2  1,5-Dichloroanthraquinone —  pure(  100  per- 
cent, on  dry  basis  ). 

C-2.3  1,8-Dichloroanthraquinone — purc(  100  per- 
cent, on  dry  basis  ). 

C-2.4  1,4-Dioxane  —  dry. 

C-3  APPARATUS 

C-3.1  Infra-red  Spectrophotometer —  Any  suitable 
instrument. 

C-3.2  Cells  —  Two  fixed  cells  for  liquid  with  NaCI 
window  and  thickness  0  5  mm. 


C-3.3  One-Mark  Volumetric  Flasks  —Sec  IS  91 5  : 

1975. 

(  -4  PROCEDURE 

C-4.1    Preparation  of  Sample  Solution 

Weigh  accurately  about  150  nig  of  dry  pulverized  and 
sieved  (  MX)  mesh  )  sample  in  a  25  ml  volumetric 
flask.  Add  about  10  to  15  ml  of  dry  1,4-dioxane  and 
heat  Jo  boil  on  a  hot  plate  in  order  to  dissolve  the 
sample  completely.  Cool  to  room  temperature.  Dilute 
up  to  the  mark  and  shake  well. 

C-4.2   Preparation  of  Standard  Solution 

Weigh  accurately  about  150  nig  of  pure  1-chloro- 
anthraquinone  (  C-2.1  )  in  a  25  ml  volumetric 
flask.  Add  accurately  weighed  about  3  mg  each  of 
1,5-dichloroanthraquinone  (  C-2.2  )  and  1,8-dichloro- 
anthraquinonc  (  C-2.3  ).  Add  about  10  to  15  ml  of  dry 
dioxane  (  C-2.4  )  and  heat  to  boil  on  a  hot  plate  to 
dissolve  the  contents.  Cool  to  room  temperature. 
Dilute  to  the  mark  and  shake  well. 

C-4.3  Fill  the  reference  cell  and  sample  cell  of 
0.5  mm  path  length  with  dry  dioxane  and  adjust  the 
instrument  for  the  100  percent  transmittance.  Fill  the 


IS  7359 :  1992 


sample  cell  with  standard  solution  and  read  the 
optional  density  at  various  wavelengths  which 
corresponds  to  different  components  as  under: 


Component 
1-chloroanthraquinone 
1 ,8-dichloroanthraquinone 
1-chloroanthraquinone  plus 
1 ,5-dichloroanthraquinone 


Wave  length 
964  chv1 
733.3  env1 

709.3  cm  l 


Read  the  optical  density  of  the  standard  solution  at  the 
above  wave  lengths. 

Similarly  run  the  instrument  with  sample  solution  and 
note  the  optical  densities  at  the  above  wavelength. 

C-5  CALCULATION 


C-5.1    1-chloroanthraquinone, 
percent  by  mass 


A  x  B  xC 


-Say,*, 


D  x  M 
where 
A        -     optical  density  of  sample  at  964  cm1; 

B       =     percent  content  of  1-chloroanthraqui- 
none in  standard  solution; 

mass  of  pure  1-chloroanthraquinone; 


C 
D 


optical  density  of  standard  solution  at 
964  cm1;  and 


M 
C-5.2  1 


=     mass  of  sample  taken. 

,8  dichloroanthraquinonc, 
percent  by  mass 


AlxB]xCl 
D,x  M, 


where 
D, 


optical  density  of  sample  at  733.3  cm'1; 

percent  content  of  1,8-dichloroanthra- 
quinone  in  standard  solution; 

mass  of  pure  1 ,8-dichloroanthraquinone; 

optical  density  of  standard  solution  at 

733.3  cm1;  and 


A/,     =     mass  of  sample  taken. 


C-5.3 

1 ,5-dicbloroanlhraquinomA 

plus  1 

1-chloroanthraquinone,       / 

percent  by  mass  J 


A2xB2xC2 
D,xM, 


Say,  y, 


where 

A2 


c2 

D2 


=     optical  density  of  sample  at  709.3  cm1; 

=  percent  content  of  1-chloroanthra- 
quinone plus  1,5-dichloroanthraquinone 
in  standard  solution; 

=     mass  of  pure  isomers; 

=  optical  density  of  standard  solution  at 
709.3  cm1;  and 

=     mass  of  sample  taken. 


C-5.4  1 ,5-dichloroanthraquinonc 
content,  percent  by  mass 


•>Y,-Xt 


where 
Yl 


as  calculated  in  C-5.3,  and 
as  calculated  in  C-5.1. 
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ANNEX  D 
[  Table  1,  Items  (vi)  and  (vii)  ] 

ASSAY  AND  DETERMINATION  OF  IMPURITIES  (ALTERNATE  METHOD) 


IM  GENERAL 

Assay  and  impurities  like  1,5-dichloroanthraquinonc 
and  1,8-Dichloroanthraquinonc  arc  estimated  by  High 
Pressure  Liquid  Chromatographic  method. 

D-2  REAGENTS 

D-2.1  l-Chloroanthraquinone  —  Pure  (  100  per- 
ccnt,  on  dry  basis  ). 

D-2.2  1,5-Dichloroanthraquinone —  Purc(  l(K) per- 
cent, on  dry  basis  ). 

D-2.3  l,8~Dichloroanthraquinone — Purc(  1(K) per- 
cent, on  dry  basis  ). 

D-2.4  Acetonitrile  ---  Spectroscopy  grade. 

D-3  APPARATUS 

D-3.1  High  Pressure  Liquid  Chromatograph 

Any  suitable  chromatograph  with  a  reverse  phase 
column.  A  set  of  typical  parameters  of  HPLC  is 
given  below: 

i)  Column  —  \i  Bondapak  C18 

ii)  Temperature  —  25°C 

iii)  Wavelength  —  254  nm 

iv)  Flow  Rate  —  1 A  ml/Mi n 

v)  Attenuator  —  0. 1 

vi)  Chart  Speed  —  10  mm/Min 

vii)  Load  on  Column  —  5  \i\ 

viii)  Solvent  System  —  Acetonitrile  :  Water  :  :  60  : 
40 

D-3.2   'A'  Grade  Volumetric  Flask 

1)4  PROCEDURE 

D-4.1  Preparation  of  Sample  Solution 

Weigh  accurately  0.025  g  of  well  mixed  (  previously 
ground  dried  )  sample  and  transfer  into  100  ml 
volumetric  flask  using  80  ml  of  acetonitrile  (  D-2.4  ) 
and  heat  to  boil  on  hot  plate  to  dissolve  the  sample. 
Cool  to  room  temperature.  Dilute  to  mark  using 
acetonitrile  and  mix  well.  Call  this  solution  S. 


Pipette  5.0  ml  of  solution  S  into  100  ml  standard 
volumetric  flask  and  dilute  to  100  ml  mark  using 
acetonitrile.  Mix  well.  Call  this  solution  SI. 

D-4.2  Preparation  of  Standard  Solutions 

1)  l-Chloroanthraquinone  —  Pure 

Weigh  accurately  0.025  g  of  pure  l-Chloro- 
anthraquinone previously  dried  and  transfer 
into  100  ml  standard  volumetric  flask  using 80 
ml  of  acetonitrile  (  D-2.4  ).  Heat  to  boil  on  hot 
plate  to  dissolve.  Cool  at  room  temperature 
and  make  up  to  mark  using  acetonitrile.  Mix 
well.  Call  this  solution  A. 

Pipette  5  ml  of  solution  A  into  100  ml  standard 
volumetric  flask  and  dilute  k>  100  ml  mark 
using  acetonitrile.  Mix  well.  Call  this  solution 
AL 

2)  1,8-Dichloroanthraquinone  —  Pure 

Weigh  accurately  0.05  g  of  pure  1,8-Dichloro- 
anthraquinone  previously  dried  and  transfer 
to  1(K)  ml  standard  volumetric  flask  using  80 
ml  of  acetonnitrile.  Proceed  as  <bove  to 
prepare  solution  B  and  B 1 . 

3)  1,5-Dichloroanthraquinone  —  Pure 

Weigh  accurately  005  g_  of  pure  1,5-Dichlo- 
roanthraquinonc  previously  dried.  Proceed  in 
the  same  way  to  prepare  solution  C  and  C,. 

D-4.3  When  steady  base  line  is  obtained,  inject  5  pi 
solution  of  each  standard  from  solutions  Al,  Bl  and 
CI.  Also  inject  5  pi  of  sample  solution  SI. 

Measure  the  peak  height  and  base  width  of  the  peak 
and  calculate. 


D-4.4  Calculation 


1-chloro- 
anthra- 
quinone, 
percent  by 
mass 


Concentration 
ofslandaid    > 


Area  of  Peak        Strength 
in  Sample    x  of  Standard 


Concentration 
of  sample 


Area  of  peak 
of  Standard 


1 ,5-Dichloroanthraquinonc, 
percent  by  mass 

1,8-Dichloroanthraquinonc, 
percent  by  mass 


As  above 


As  above 


Standard  Mark 

The  use  of  the  Standard  Mark  is  governed  by  the  provisions  of  the  Bureau  of  Indian 
Standards  Act,  1986  and  the  Rules  and  Regulations  made  thereunder.  The  Standard  Mark  on 
products  covered  by  an  Indian  Standard  coveys  the  assurance  that  they  have  been  produced 
to  comply  with  the  requirements  of  that  standard  under  a  well  defined  system  of  inspection, 
testing  and  quality  control  which  is  devised  and  supervised  by  BIS  and  operated  by  the 
producer.  Standard  marked  products  are  also  continusly  checked  by  BIS  for  conformity 
to  that  standard  as  a  further  safeguard.  Details  of  conditions  under  which  a  licence  for  the 
use  of  the  Standard  Mark  may  be  granted  to  manufacturers  or  producers  may  be  obtained 
from  the  Bureau  of  Indian  Standards. 


'Bureau  of 

BIS  is  .or,  -         fished  under  the   Bureau   of  Indian    Standards   Act,,    1986  to   primote 

harmonious   devefi  \     .ic  activities  of  standardization,  marking  and  quality  certification  of  roods 

and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  iif 
any  form  without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the 
course  of  implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade 
designations,     inquiries  relating  to  copyright  be  addressed  to  the  Director  (  Publications  ).  BIS. 

Revision  of  Indian  Standards 

Indian  Standards  are  reviewed  periodically  and  revised,  when  necessary  and  amendments,  if  any,  are 
issued  from  time  to  time.  Users  of  Indian  Standards  should  ascertain  that  they  are  in  possession  of 
the  latest  amendments  or  edition.  Comments  on  this  Indian  Standard  may  be  sent  to  BIS  giving  the 
following  reference  : 


Doc:  No.  PCD   11  (763) 
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Text  Affected 


BUREAU  OP  INDIAN  STANDARDS 


Headquarters: 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi  110002 
Telephones  :  331  01  31,  331  13  75 


Regional  Offices: 

Central  :  Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI   110002 

Eastern  :  1/14  C.  i.  T.  Scheme  VII  M,  V.  I.  P.  Road,  Maniktola 
CALCUTTA  700054 

Northern  :  SCO  445-446,  Sector  35-C,  CHANDIGARH  160036 

Southern  :  C.  I.  T.  Campus,  IV  Cross  Road,  MADRAS  600113 

Western  :  Manakalaya,  E9  MIDC,  Marol,  Andheri  ( East ) 
BOMBAY  400093 


Telegrams  :  Manaksanstha 
(  Common  to  all  Offices  ) 
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J  235  02  16,  235  04  42, 
1235  15  19,  235  23  15 

f  632  92  95,  632  78  58, 
1632  78  91,  632  78  92 


Branches  :  AHMADABAD,  BANGALORE,  BHOPAL,  BHUBANESHWAR,  COIMBATORE, 
FARIDABAD,  GHAZIABAD,  GUWAHATI,  HYDERABAD,  JAIPUR,  KANPUR, 
LUCKNOW,  PATNA,  SR1NAGAR,  TH1RUVANANTHAPURAM. 
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